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Abstract 

Autism is too often thought exclusively in terms of isolated thingness: for example, in 

terms of defective genes or divergent neurological wiring. The metaphors of difference 

shaping autistic ontics are too often atomistic, mechanistic, and anachronistic. Being is 

dualistically divorced from environment. These frameworks of understanding fail to 

recognize that the materialities of our bodies – however microscopic -  cannot be 

disconnected from their physical, biological, cultural and built environments. All living 

things require “ontic openness” (Nielsen & Ulanowicz, 2011), the contingencies of 

which affect developmental and reproductive processes.  

 

Life is a dance of structured interactivity. Life’s dance is also quite precarious. The 

requirement of openness in biological systems produces vulnerability to entropy should 

inputs too greatly disrupt mimesis. Accordingly, I draw upon open systems models to 

explore autism in relations to environmentally-mediated genomic instability, a framework 

of intelligibility that explains the cascading failures associated with autism spectrum 

disorders and other disorders whose rising incidents suggest environmental influences.  

 

I argue that our unwillingness to acknowledge ontic openness and precarity in human 

materiality will delay mitigation of the systemic inputs that are leading not only to higher 

rates of autism, but also a wide array of neurological and other disorders affecting 

children and adults, including but not limited to migraine, Pervasive Developmental 

Disorder Not Otherwise Specified, Parkinson’s, Alzheimer’s, cancer and immunological 

disorders. Although these conditions have been with us for millennia, intense biopolitical 

scrutiny for over a hundred years reveals significant increases in diagnoses that cannot 

be explained exclusively in relation to altered diagnostic practices.  
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Human being has changed because environmental systems have changed. What is the 

body but a collection of folds, whose materiality is derived from environmental systems, 

structured by codes that must ensure some degree of mimetic structural integrity while 

also encoding enough variation to allow for adaptation to environmental change. 

Environmental systems can be thought biologically or culturally, but both formulations 

are ultimately inscribed materially in terms of bodies and technological assemblages.  

 

In this paper, I propose conceiving rising rates of autism in relation to technological 

assemblages that have deleterious effects on genetic, somatic, and psychic processes that 

fold the proteins of our materiality. I argue that the genetic and epigenetic codes that we 

represent scientifically as structuring our bodies are far more vulnerable to elemental 

and chemical genotoxins than typically acknowledged. I suggest that our pursuit of the 

being of autism within the human body has blinded us from recognizing the risks of 

environmentally induced entropy in the human genome, epigenome etc. I also address 

more insidious forces shaping knowledge production about autism by addressing the 

biopolitics inherent in funding priorities and representations that promote atomistic 

mechanism under extant conditions of growing disorder in biological systems, especially 

pertaining to the human nervous system.   

 

Finally, the presentation concludes by reflecting on the challenges inherent in 

negotiating the interactivities between biological and social systems in advocacy 

messages.  
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Autistic Ontologies and the Open Genome (Draft Version) 

 

Thomas Kuhn in his groundbreaking book, The Structure of Scientific Revolutions, 

described how normal science driven by accepted meta-theoretical paradigms is transformed by 

unsought “novelties of fact or theory” that problematize key normal science assumptions, 

thereby creating the conditions of possibility for revolution in paradigmatic understandings as 

assimilation of novelties ultimately requires elaboration of a new set of rules (1970, p. 52). This 

essay argues that normal science on neurological disorders and genetic differences has produced 

novelties of fact and theory that ultimately can be resolved only by a new paradigm of inquiry 

that transcends nineteenth century metaphors of being that still permeate 21st century medicine 

and bioscience. 

Normal science aimed at understanding autism has primarily targeted genes and brain 

regions and/or cells seen as responsible in their particularities for the triad of irregularities in 

communicative, cognitive, and behavioral development used to diagnose the disorder. Recent 

“translational” research trajectories have sought to link “neurosignatures” with neurohormonal 

molecules and ultimately with genes in a ladder of closely coupled relationships that has led to 

the marginalization of other research programs (Markowitz, 2016), while being criticized for 

latent positivism (Nadesan, 2005). Anomalous results produced by this translational normal 

science have unintentionally brought “environment” into focus in particular ways that will be 

addressed in this essay, but the much-anticipated revolution in scientific paradigms toward 

understanding autism systemically has yet to occur. Inertia is exercised by institutional codes and 

operations that reward normal science and politicize anomalous findings, particularly when those 

findings challenge established interests. 



4 
 

This essay grapples with the failure of normal science to confront novelties in fact and 

theory by embracing more open-systems models of dis-ease. In particular, I propose that the 

atomistic focus on the particularities of first causes for autism and other neurological adult 

neurological disorders such as Alzheimer’s and Parkinson’s should be replaced with a model of 

human being that acknowledges ontic openness and integrated becomings. The need for this new 

model is demonstrated by addressing scientific novelties, understood in the Kuhnian sense, 

produced by normal scientific inquiry on genetic causes and genomic susceptibilities, that 

indicate that genes and the proteins synthesized by them are closely coupled with physical, 

biological, social, and psychic environmental systems, all of which mediate genetic structures 

and operations. 

In essence, this essay proposes a new systems ontology of autism that departs from 

autism normal science. For simplicity, the model proposed here retains the triad of 

communicative, behavioral, and cognitive “impairments” used to diagnose the disorder, but 

critically interrogates their foundations while promoting investigation of the multiple systems 

inputs shaping autistic expressions. Inputs will be thought in terms of interdependent physical, 

biological, psychic, interpersonal, and societal systems that are selectively integrated in a dance 

of human becoming that is both structured and innovative. Human becoming folds elements from 

encompassing systems. Some system elements leave only traces of their passing, while others are 

actively incorporated into bodies.  This rationale for new systems paradigm is demonstrated in 

relation to the anomalies produced by normal science research on autism genes, but findings 

have relevance for most forms of cancer and other neurological disorders, including, among 

others, ADHD, Alzheimer’s, migraines, and Parkston’s disorders.  
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Ontologies of Autism: Normal Science  

Autism if too often thought in terms of mechanistic being (see Nadesan, 2013a, 2013b). 

In the late twentieth century, autism was constructed in relation to isolated genetic alleles or 

“abnormal” brain cells represented in a void disconnected from the material and symbolic 

systems that enable biological and social life. Mechanistic and reductionist thought were 

inherited from late nineteenth and early twentieth century formulations of heredity kernels and 

contagious disease agents that violated bodies (see for example Martin, 1994). Western science 

and medicine have since struggled with dualisms between man and nature; man and woman; 

mind and brain; essence and matter.  Accordingly, biological research on autism reflects this 

legacy by invoking two dualisms:  

(1) The dualism between the genome and the environment  

(2) The dualism between brain and mind 

These dualisms were ultimately belied as anomalous scientific findings called into question 

dualistic and mechanistic formulations (see Nadesan, 2013b). 

Models of simple genetic causation in autism were complicated by anomalous findings, 

more particularly by the uncertainties generated by the lack of consistently replicable genetic 

markers despite over two decades of research (Geschwind 2008; Losh, Sullivan, Trembath and 

Piven 2008). As Landrigan, Lambertini, and Birnbaum (2012) explain: “no single [genetic] 

anomaly predominates,” with the exception of Fragile X syndrome. Genetic science that focused 

on mechanistic genes has since ceded to a genomic science that seeks to identify genetic 

susceptibilities across the entire genome.  

Genomic science looks at the entire genome in relation to susceptibilities and selective 

advantages, but still frames the genome in relative isolation from the environment. When 
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investigating risky alleles and mutations at the level of the population genome, genomic science 

shifts the focus of analysis from direct hereditary risks posed by genetic mutations or alleles 

(such as those implicated in cystic fibrosis), to more amorphous genomic risks. The Mendelian 

model of direct hereditary risk posits a linear relationship between an individual’s genotype and 

disease phenotype, while the model of genomic risk links genetic variations found across the 

entire population to a wide range of disease states through statistical associations (Haga et al., 

2011). Genomic risk assessments are probabilistic and contingent, thereby inviting individuals to 

modify their habits to combat disease susceptibility conferred by their assortment of risky genes 

(Novas & Rose, 2000; Saukko, 2004). The contingency at the heart of the genomic risk model is 

illustrated by research on Alzheimer’s genes. A disease such as Alzheimer’s can result from (a) 

different mutations of the same gene, or (b) from mutations of different genes (Insel & Collins, 

2003). Moreover, often the same mutation in the same gene can result in variable phenotypic 

manifestations. Finally, the “extent of pathology, the location of pathology, or the age of onset 

can be influenced by modifier genes, by environmental factors, or by poorly understood effects 

that contribute to differences in severity” (p. 617). Genes rarely cause diseases in direct ways; 

rather, genes confer susceptibility.  

Genomic research findings suggest that susceptibility to autism may be increased by 

genetic variations in particular chromosomes and genes. Findings on autism susceptibility alleles 

and mutations point most consistently to areas on chromosomes 7q, 15q, 16p and 17q (Autism 

Genome Project Consortium et al. 2007; Landrigan, Lambertini, & Birnbaum, 2012; Sakurai et 

al, 2011). Yet, susceptibilities don’t necessarily predict whether an individual will be diagnosed 

with autism or other neurological disorders. The sum total of an individual’s genome confers 
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risks and susceptibilities but, in the end, genes’ selective operations are governed by physical, 

biological, psychological, and social systems inputs. 

Accordingly, more scientists today view autism as largely environmentally-mediated 

and/or caused (see for discussion Herbert et al., 2006; Hertz-Picciotto, Croen, Hansen, Jones, van 

de Water, and Pessag, 2006; Kinney et al., 2010). The DNA regulating glutathione, a powerful 

neurological anti-oxidant, illustrates how genes confer susceptibility for autism in the context of 

environmental system inputs. Low-levels of intracellular glutathione have been found in many 

children with autism (Theoharides et al., 2012). Genotype analysis of 318 case-parent trios 

drawn from the Autism Genetic Resource Exchange revealed that the three best SNP models for 

predicting autism among those studied involved DNA regulating production of glutathione 

(Bowers et al., 2011). The researchers extrapolate from their findings on glutathione that 

“variation in genes involved in counterbalancing oxidative stress may contribute to autism” (p. 

132). Those born with these genetic variations in glutathione may have particular susceptibilities 

to environmental toxins because of reduced capacities for scavenging and repairing damage 

caused by ubiquitous industrial pollutants, such as mercury and lead. Damage to genes encoding 

for glutathione suggest one specific pathway for genetically or epigenetically conferred 

susceptibility to environmental insults.  

The focus on susceptibility genes can entail a narrow focus on identify and calibrating 

risks for inherited susceptibility alleles. This path could lead to eugenic practices as efforts are 

made to weed susceptibilities out of the population through reproductive screening technologies 

(see Nadesan, 2013a, 2013b). Alternatively, the shift to susceptibility could bring the 

environment into focus. Genetic susceptibilities can increase vulnerability to environmental 

insults, which can be more easily managed than the gene pool. Furthermore, environmental 
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insults can also produce genetic susceptibilities by producing mutations or by altering gene 

expression. For example, the finding that older fathers are more likely to have a child with 

autism points to environmentally-caused genetic susceptibilities for the disorder (Kong, Frigge, 

Masson, & Besenbacher, 2012). Researchers postulate that over time men acquire more germ-

line cell damage from environmental exposures, particularly genetic micro-deletions, which are 

transmitted to their offspring. Micro-deletions in human DNA can adversely impact genetic 

transcription processes, especially during periods of embryonic and fetal development. Genomic 

research has concluded that children with autism have even more do novo mutations, especially 

micro-deletions, than their parents and siblings, suggesting that they may have been exposed to 

genotoxins and/or oxidative stress during early development (Sebat et al., 2007).  

People with autism are also more likely to have micro-deletions in mitochondrial DNA 

and in DNA regulating brain synaptic development and oxytocin than family members (Sebat et 

al., 2007; Smith, Spence, & Flodman, 2009; Rossignol & Frye, 2011; Goh, Dong, Zhang, 

DiMauro, & Peterson 2014). Mitochondrial DNA is inherited from the mother and mutations 

will be transmitted across generations, with potential adverse health consequences increasing 

with the accumulation of mutations. Mitochondrial DNA is particularly vulnerable to damage 

from ionizing radiation. A study of the mitochondrial DNA of people who live in an area of Iran 

with high background radiation found that higher rates of mitochondrial DNA mutations 

correlated with higher background exposure and that point mutations were transmitted across 

generations. The researchers suggested that the observed mitochondrial mutability might be 

explained by genetic hot spots that are particularly prone to mutation by radiation (Lutz-

Bonengel, Brinkmann, Forster, Forster, & Willkomm, 2002).i 
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Research on autism and chromosome 16.p11.2 illustrates the complex synergies between 

human neurology and ionizing radiation’s environmental mediations. This gene has been 

identified as among, if not the first, new gene distinguishing ancient humans from Neanderthal 

and other ancient hominins. (Xander Nuttle et al., 2016). The coding region where the gene is 

found is very radiosensitive and is therefore susceptible to reorganization (see Camparoto et al., 

2005). It contains 28 genes flanked by blocks of repeat sequence DNA, or copy-number variants 

that are vulnerable to large copy-number differences such as deletions, duplications and other 

variations occurring during processes of cell division. Too much disorganization  –  such as 

recurrent deletions and duplications – are associated with autism and schizophrenia among other 

disorders, as established in a new study (Xander Nuttle et al., 2016). Yet, simultaneously, 

disorganization likely catalyzed by ionizing radiation also led to selections resulting in beings 

such as ourselves. 

This research on chromosome 16, ionizing radiation and autism illustrates anomalous 

findings, as described by Kuhn because findings challenge the assumptions that DNA is 

separated from its environment and homogeneous in nature. Findings challenge the idea that all 

DNA are homogeneously susceptible to environmental inputs. The research suggests that 

susceptibility to ionizing radiation in particular coding regions may have driven evolution but 

that genetic openness also produces susceptibilities to error if re-organization outpaces mimesis. 

Genetic flexibility has liabilities and those liabilities may shift in relation to environmental inputs 

that increase pressures for re-organization. This research on ionizing radiation, evolution, and 

autism illustrates the emerging paradigm of genomic instability that is being forged out of the 

anomalous science that has so troubled reigning paradigms 
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Anomalous Science and the Emerging Paradigm of Genomic Instability 

The research on ionizing and radiation fits within the emerging metaphors of genomic 

instability outlined by Nadesan (2013b, 2013c) and Lappe and Landecker (2015) that is 

gradually replacing the anachronistic formulations of mechanistic being inherited from the 

nineteenth century. Genomic instability is defined “an all-embracing term to describe the 

increased rate of acquisition of alternations in the genome” (Morgan, 2003, p. 567). Germline 

DNA damage is inherited by offspring, creating transgenerational genomic instability. Within the 

emerging paradigm of genomic susceptibility, autism is thought in terms of environmentally 

induced cascading failures that can be transmitted across generations. For example, Kinney, 

Barch, Chayka, Napoleon, and Munir (2010) propose that findings on de novo mutations, 

genomic instability, and autism, suggest the disorder is fundamentally “environmental” in origin. 

However, although the genomic approach to studying autism opens the door to studying 

gene-environment interactions, it ultimately retains an emphasis on genetics. The focus remains 

the genome, although mechanistic causality has been replaced by an open-systems ontology that 

acknowledges contingency and systems inputs. In contrast, a more macro approach would 

investigate how environment shapes genes (see Francis, 2011) and human becomings more 

generally by addressing the complex and interdependent nexus of inputs that produce the 

conditions of possibility for identifying, interpreting and responding to rising rates of autism 

diagnoses.  

The translational science of autistic being anchored in faulty genes has been complicated 

by anomalous findings that suggest environmental factors can impact gene expression without 

causing mutations or other direct changes to the DNA. Research has described how insults lead 

to increased oxidative stress and neural inflammation, altering chemical signaling in ways that 
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alter DNA transcription without causing strand breaks. The study of epigenetics and proteomics 

reveals that cellular environments are the front agents in dictating genetic processes. It makes 

sense from an evolutionary perspective to have flexibility in the expression of genetic sequence. 

Genomes that have built-in mechanisms for responding to the environment will be more likely to 

adapt. Adaptation offers an advantage, but openness may bestow vulnerabilities across systems 

levels.  

Yet, the evolving paradigm of genomic instability retains a bias on genetic code 

sequences and mis-sequences that deflects from investigation of the epigenetic, cellular, 

psychological, and social inputs that shape phenotypic becoming. Arto Annila and Keith 

Baverstock (2013) argue in “Genes without prominence: A reappraisal of the foundations of 

biology” that “cells are thermodynamically open to acquire or expel energy, in the form of 

information and matter from and to their environments” and that this ontic openness locates 

metabolism as the “driving force of evolution” (3). By affording primacy to metabolism, Annila 

and Baverstock highlight the importance of cellular and epigenetic processes that govern how 

proteins are synthesized. The emergent synthesis of proteins that produces the phenotype is 

ultimately impacted by an “energy transduction network that evolves as energy flows” (p. 3). For 

the system, energy optimization favors complex and orderly, over simplicity: “Order and 

disorder are not ends in themselves when an open free energy-consuming system evolves 

towards its most probable state: however, complex and orderly machinery will be favoured over 

simplicity when it is a means of allowing more effective free energy consumption.” Orderliness 

optimizes capacity to use life’s vital energies, but those energies also stress systems toward 

evolution or extinction.  
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The environmental inputs shaping genetic and epigenetic processes contributing to 

autistic symptoms can be analyzed microscopically or macroscopically. At the microscopic level 

of analysis, researchers have demonstrated how processes of genetic transcription and replication 

can be altered directly or by changes inside cells caused by exposure to common industrial and 

agricultural pollutants. Environmentally-induced autism research has focused primarily on 

agricultural and automotive effluents. Accordingly, a wide array of pesticides and herbicides 

have been linked with increased incidents of neurological disorders, including autism, while 

automobile effluents have recently been found to produce oxidative stress with neurological 

effects. (Cheng, Saffari, Sioutas, Forman, Morgan, & Finch, 2016). For example, researchers at 

UC Davis, such as Judy Van de Wate, have studied autism as occurring in response to changes in 

early neuron development arising from methylation caused by exposure to mercury, 

polychlorinated biphenyls (PCBs), and polybrominated diphenyl ethers (PBDEs) from 

automobile emissions. Environmental toxins are incorporated bodily and affect entire systems, 

but effects are differential across individuals as they are contingent upon systems interactions 

encompassing the entirety of the individual’s “exposome” and other mitigating influences, 

ranging from genomic susceptibilities to nutrition and psychic well-being (Dennis et al., 2016).  

Landrigan’s (2012) review points to a number of chemical exposures linked to autism 

including organophosphate insecticide chlorpyrifos (Eskenazi et al., 2007) and phthalates 

(Miodovnik et al, 2011). IQ deficits, dyslexia, and ADHD have been linked also to 

organophosphate pesticides (London et al., 2012), lead (Jusko et al., 2008), methylmercury 

(Oken et al., 2008), polychlorinated biphenyls (Winneke, 2011), arsenic (Wasserman et al., 

2007), manganese (Khan et al., 2011), polycyclic aromatic hydrocarbons (Perera et al., 2009), 

bisphenol A (Braun et al., 2011), brominated flame retardants (Herbstman et al., 2010) and 
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perfluorinated compounds (Stein & Savitz, 2011). Most recently autism has been linked to 

glyphosate, otherwise known as Round-Up (Samsel & Seneff, 2013). All of these chemicals have 

been demonstrated under laboratory conditions to upset specific biological coding processes, 

particularly at vulnerable times in early development. Human bodies are increasingly saturated 

with toxic elements, such as arsenic and lead, in addition to chemical toxins. Bioaccumulation 

and biomagnification processes result in the most concentrated contamination occurring in 

animals at the top of the food chain. 

The science and metaphors of environmental genomics discloses interdependence 

between the integrity of the human genome and the characteristics of the built environment. As 

chronicled by Nadesan (2013b, 2013c) and Lappé and Landecker (2015), the ideas of genomic 

vulnerability to environmental risks, with resulting genomic instabilities, are gaining traction 

across research areas. But, as Lappé (2016) points out in a separate study, environmental 

research on autism has tended to sever the womb from its environment, thereby primarily 

centering and responsibilizing mothers’ bodies for autism and erasing other systems inputs.  

Martine Lappé argues persuasively that research on autism and environmental risk factors 

tends to construct the latter in ways that individualize and responsiblize risk in the maternal 

body. By centering the womb and emphasizing women’s immune responses (e.g., an immune 

system gone “awry,” p. 688), experiences and lifestyles, environmental research on autism 

distracts attention from environmental folds and responsiblizes women for their children’s 

autism. For example, Lappé finds that research on the role of environmental chemicals forefronts 

the womb while framing risks in terms of diffuse and ubiquitous maternal exposures, 

inadvertently displacing attention from broader questions about regulation and testing of 

environmental chemicals, although she does find exceptions to this trend.  
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Choices about how environment is conceived, studied, and funded reflect assumptions, 

values, and politics. The search for first causes pursued by translation research should be 

displaced by investigation of complex interactions and interdependencies across systems, 

ultimately extending across the physical, biological, psychic, and social systems of interaction 

that can shape biological being. Biological, psychic, and social systems are constituted by 

precarious dances of coded interactions that must balance mimetic replication with the 

requirements of systems adaptation. Yet microscopic analyses are too often disconnected from 

macroscopic analysis, thereby erasing the role played by encompassing systems. Using the 

womb as a model for encompassing social systems is ultimately too limited, yet simultaneously 

politically expedient because it deflects attention from polluters. 

 

Autism and Other Cascading Failures  

Thought clinically in terms of “deficits,” autism is often represented as deriving from 

cascading failures but too often those cascading failures are represented mechanistically from 

inborn genetic errors or stochastically from untraceable environmental inputs. This formulation 

of inborn first causes has been belied by the anomalous findings described in this paper that is 

leading to new, open-system paradigms of biological understanding. The biological open 

systems paradigm is still in its infancy, but even so it offers a useful framework for reconstituting 

autistic symptomology in relation to sites of systems innovation and/or disorganization 

ultimately shaped by energy/information flows. Bodily boundaries – physical, biological, 

psychological, and cultural – are permeable. Biological bodies fold system inputs, whose 

materialities are in turn shaped by biological system outputs, which are physical, biological, 

psychic, cultural, etc. Biological codes – including genetic and epigenetic ones - evolve in 
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relation to environmental energy. Structure and form are derived from organized complexity 

optimal for life. Most basically, life’s codes evolved and evolve in relation to environmental 

systems, whose stressors drive adaptation, survival or extinction. Environmental systems, from 

which inputs originate, can be thought biologically or culturally, but both formulations are 

ultimately inscribed materially in terms of bodies and technological assemblages.  

In this context of understanding, human being is not entirely fixed, but at an ontological 

level at least is always/already in a state of becoming in relation to environmental systems. 

Human becoming is ultimately contingent and precarious, always open in relation to physical, 

biological and social inputs that are optimizing or disruptive to precarious boundaries and 

processes. A deficit of physical inputs needed for life’s coded dance, an onslaught a newly 

mutated virus, an unstable or violent caretaker, a war between nations, each of these inputs could 

causing cascading failures in life’s precarious dances. Cascading failures are rarely contained to 

a single level of systems analysis. For example, Zeneta Thayer and Christopher Kuzawa (2011) 

describe how stressors, including environmental toxicant exposure and psychosocial stress are 

transmitted across generations through epigenetic inheritance and propose that future research 

examine how social-psychological inputs optimize or detract from health disparities. System 

inputs can optimize life, energizing the dance materially and socially. Decisions about how 

optimization is delimited are ultimately social ones, the political dimensions of which will be 

explored first in terms of autism research politics and secondarily in terms of autism advocacy. 

Autism Research Politics 

Decisions about what kinds of environmental research to fund reflect assumptions, 

values, and politics. Historically research on the role of environmental factors has been de-

emphasized in funding priorities. A study of NIH funding priorities for autism from 1980 to 2007 
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by Blaxill, Bernard and Wrangham (n.d.) found that genetic and imaging grants were strongly 

favored. Treatment using pharmaceuticals and screening were also prioritized, while 

environment-only studies were strongly de-emphasized. The US National Institutes of Health 

Autism Centers of Excellence program, which represents the main source of government-funded 

autism research, has historically de-emphasized environment research with spending primarily 

focused on genetics, neuroscience, and pharmaceutical research (see Nadesan 2010, 2013a, 

2013b). The most recent study available on autism research funding published in 2009 by Singh, 

Lazzeroni, and Hillmayer found US government research dollars on autism funding had 

increased significantly but were primarily allocated to basic science emphasizing “brain and 

behavior” and the genetics of autism (p. 791).  

Currently, ACE Centers and Networks conduct research in the following topic areas:  

 The structural and functional differences in the brains of infants who will later develop 

autism, including differences linked to learning, emotion, behavior, and communication 

 Assessment of two types of behavioral treatments for children with ASD who use only 

minimal verbal communication 

 The genetic and environmental factors influencing the development of autism using 

detailed records and biospecimens from 4.5 million births involving 20,000 cases of ASD 

from 7 countries 

 Brain development in infants diagnosed with tuberous sclerosis complex, to gain insights 

into how autism develops 

 The genetic bases of autism risk and of specific symptoms of autism, such as 

communication difficulties and repetitive behaviors 
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 Behaviors linked to autism, including interpersonal interactions, insistence on sameness, 

and fixation on narrow subjects 

 Factors present prenatally or in infancy, such as neurological, physical, behavioral, 

communication-related, and environmental factors, that predispose some infants to 

autism and protect others 

 Pharmacological and behavioral treatments to promote more normal brain development 

and better outcomes in children with autism. 

Federal funding for autism primarily addresses genetic and brain based disorder and these 

research foci are tied to a public-private commercial nexus, as detailed by Nadesan (2010, 

2013a). Research on the environmental causes of autism is funded, but to a much lesser extent. 

At the bottom of the funding priorities is research aimed at developing/improving services for 

people with autism.  

Autism research trajectories and funding practices reflect the politics of the technological 

assemblages within which they are embedded. A technological assemblage refers to an 

interconnected group of related technologies, institutions, knowledge, and practices. The 

technological assemblages instituted in the twentieth-century freed genotoxic elements from their 

matrices, such as lead, arsenic, and uranium, and synthesized a staggering array of industrial 

chemicals that permeate all physical and biological systems on earth. Recognizing harms, social 

regimes of governance were deployed to reduce health and environmental impacts. However, 

policy efforts were ultimately quite limited everywhere by exclusions and still allow vast 

quantities of toxins to be released into the environment. For example, the US Toxic Substance 

Control Act excluded genetic and endocrine effects in its risk assessments until updated in 2016. 

Genetic effects are still not included. Research on how human built environments shape eco-
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systems has primarily addressed climate change, with limited research addressing human 

biological impacts, and much of that funded by polluters. Too often risk assessments paid for by 

polluters were conducted by contracted laboratories with shady histories, as has been 

documented by a former EPA scientist (see Vallianatos & Jenkins, 2014). Dose-effect models 

preclude examination of synergistic effects from multiple exposures. Dose-models concerning 

radiation exposure, particularly from internalized radionuclides, are particularly fraught with 

debate.ii Aaron Datesman (2016) recently suggested that the physics of the model used to assess 

the biological effects from ionizing radiation exposure is flawed, with the implication being that 

the extant model significantly under-represents direct and indirect effects. For example, in 2015 

the US Nuclear Regulatory Commission cited cost concerns when cancelling a $8 million, multi-

year National Academy of Science study aimed at examining cancer rates among people living 

within a 31-mile radius of seven nuclear power plants (Sforza, 2015). The study would have 

included an epidemiological component aimed at tracking cancer rates among people living 

within the radius and an exposure component aimed at gathering and map-plotting decades of 

plant data on release of radioactive gasses and liquids.  

Research on the biological effects of atomic radiation in naturalistic settings suggest 

adverse effects exceeding those predicted by standard dose-effects models. For example, 

scientists Anders Møller and Timothy Mousseau concluded in a 2006 review of field research 

that levels of mutations in a wide range of plants and animals around Chernobyl ranges from 2 to 

20 times normal levels, depending upon the affected species. Moreover, in a separate study 

Moller and Mousseau et al (2011) observed a negative correlation between birds’ brain size and 

level of background radiation independent of structural body size and mass. This work is being 

replicated in Fukushima Prefecture. Bioaccumulation, biomagnification, and the constant 
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oxidative stress produced by exposure to radionuclides in the environment accelerate aging and 

disease processes, while bequeathing future generations with genomic instabilities. 

Not surprisingly, research on any potential relationship between autism and ionizing 

radiation represents a gaping lacuna in the literature on the environmental causes of autism. Yet, 

ionizing radiation has been empirically demonstrated to duce transgenerational alterations in 

genome stability (Barber, Hickenbotham, & Hatch et al., 2006). Moreover, findings on de novo 

mutations, genomic instabilities, and autism strikingly resemble the characteristic features of 

multi-system developmental anomalies arising from accumulation of transgenerational mutations 

caused by exposure to ionizing radiation, as outlined by Sankaranarayanan (1998) and 

Sankaranarayanan and Wassom (2005). The United Nations Scientific Committee on Atomic 

Radiation’s (UNSCEAR) 2001 Annex report on the hereditary effects of radiation predicts that 

radiation-induced genetic damage in humans “is more likely to be manifest as multisystem 

developmental abnormalities rather than single gene diseases” (p. 74). Anna Aghajanyan and 

Igor Suskov (2009) found that male Chernobyl liquidators and their children had increased 

aberrant genome frequencies, suggesting transgenerational genomic instability as a consequence 

of radiation exposure. A 2008 review of findings on genomic damage in children published in 

Mutation Research concluded that Chernobyl-radiation exposed children suffered consistently 

increased chromosome aberration and micronuclei frequency (Fucic, Brunbog, Lasan, Jezek, 

Knudsen, & Merlo, 2008). Additionally, research on early embryonic development has found 

that hematopoietic tissues [containing stem cells] appear to be considerably more radiosensitive 

in embryos/fetuses than in newborn babies (Fairlie, 2009).iii  

It seems odd to me that there exists little-to-no research on ionizing radiation and autism 

despite the parallels between this spectrum disorder and the multi-system development disorders 
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described by UNSCEAR. Exposure and bioaccumulation of radioactive elements, such as 

Iodine-131, Cesium-134, and Stontium-90, to name but a few, represent one source of 

environmental inputs I believe has been under-investigated, yet may have particularly 

catastrophic consequences for the precarious dance of human becoming. Radiation exposure may 

play a role in autism because epigenetic processes and mitochondrial DNA are particularly 

susceptible to mutation from background radiation. Radiation exposure increases the frequency 

of DNA strand breaks in mitochondria (Lutz-Bonengel, Brinkmann, Forster, Forster, & 

Willkomm, 2002). Radiation engendered DNA breaks and instabilities can be transmitted across 

generations. Intergenerational effects include “increased instability of repeat-DNA sequences” in 

descendants of affected individuals, due in part to increased “mutational mosaicism” of the germ 

line (Dubrova, Plumb, Guiterrez, Bolton, & Jeffreys, 2000, p. 37). Radionuclides that mimic 

natural elements are particularly dangerous as they are bio-accumulated in human organs. For 

example, strontium is bio-accumulated in bone as an analog of calcium. Both strontium and 

cesium (an analog of potassium) can pass the blood-brain barrier by entering the brain’s calcium 

channels (e.g., see Xu-Friedman & Regehr, 1999). Nowakowski and Hayes (2008) explore the 

myriad effects of radiation on early brain development (i.e., neurogenesis), which include 

double-strand breaks of DNA impacting cell proliferation and migration during critical periods 

of early brain development. They conclude that early fetal development is particularly 

susceptible to effects of relatively low levels of exposure to radioisotopes. 

It is my specific argument that the research on autism and environmental genomics 

reinforces children’s special biological vulnerability to the stress-inducing contaminants of our 

built environments. Findings in environmental toxicology, environmental genomics, epigenetics, 

and proteomics should cause wide-spread discussion about the social causes of spiking rates of 
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cancer, neurological and immunological diseases. Findings shouldn’t be disconnected from 

public policy but rather should encourage governments to re-consider the value of short-term, 

dose-effect models based on animal toxicity studies, usually using fish. It may be that a failure to 

make an environmental change will result in increasing rates of disease and disability in our 

world. Our antiquated-Mendelian models of disease may in fact dis-able us from recognizing our 

vulnerability to our built environments. Autism is not the only neurological disorder with 

increased incidents across the population. In a review of changing patterns of neurological 

mortality in the 10 major developed countries (1979-2010), Pritchard, Mayers, and Baldwin 

(2013) conclude that brain diseases are affecting more people and are affecting individuals at 

earlier ages than previously. The increasing incidents cannot be explained alone by endogenous 

factors but must derive from a shift in environmental factors that shape human materialities. 

Environmental systems have changed and so has the human body. Regulatory capture, public 

apathy, and a propagandistic effort to represent inherited genes and lifestyle choices as the 

exclusive drivers of complex neurological disorders converge to displace the role of the effluents 

of war and industry increasing incidents of neurological disorders, diabetes, and cancer. 

Autism Advocacy 

This discussion has constructed autism in relation to cascading environmentally produced 

instabilities in biological systems and has de-emphasized other systems levels. Accordingly, I 

now propose a gestalt shift in the translational molecular focus on autistic genes and 

neurochemical processes. Rather than constructing autism as endogenous deficiencies, I propose 

that we address autism and other neurological disorders as symptoms of disorder that inhere 

ultimately within encompassing physical, biological and social systems. Conceived within this 

framework of interpretation, autism names systems failures to optimize life’s becomings and 
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psychic’s life’s experiences of biological, psychological, and social well-being. This formulation 

challenges medicalization and geneticization of the dis-ordered individuals by addressing instead 

systems that produce dis-ease as their outcome. Autism, PDD-NOS, ADHD, ADD, chronic 

migraine, chronic inflammation, Parkinson’s, Alzheimer’s, and other disorders are thus 

conceived as products of systems, rather than attributes of individuals. This gestalt shift allows 

for multiple levels of analysis aimed at reducing the experience of dis-ease physically, 

biologically, psychically and culturally. 

However, this paper acknowledges there are many autism advocates who argue that the 

formulation of autism as any form of deficiency inevitably has the effect of stigmatizing and 

devaluing autistic difference. This final section addresses the biopolitics of autistic difference, 

arguing that efforts by activists to construct autism as a homogenized zone of equal-but-different 

existence from neurotypicality denies the ontological precarity faced by all life on earth and does 

little to promote the needs for accommodations for those diagnosed with the disorder because of 

their fundamental dis-ease within social systems. Simultaneously, however, I warn against 

development of technologies such as pre-natal autism diagnostic tests that would seek to 

normalize human being by discarding vulnerable beings, such as those with genomic 

susceptibilities. Allow me to explain these positions further. 

I agree that autism is merely a nominal diagnostic category operationalized in terms of 

restricted communication, interests and behavior that limit individuals’ capacities to engage in 

ordinary daily routines. People diagnosed with autism are a heterogeneous group whose 

differences are symbolically erased by their homogenizing diagnostic category. Yet, despite the 

problems with nominal categories and the limits of categorization, a diagnosis of autism signifies 

a rupture, a dis-ease, that is acutely experienced by family members and by many of those 
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diagnosed as autistic. The most fundamental features – difficulties with the social aspects of 

communication, anxiety, and preservative thoughts and/or behaviors – are often experienced as 

fracturing and/or painful. These symptoms are worsened by physical, biological, and 

psychological social stressors, as they for all human life. Anxiety, a condition that perhaps 

afflicts all mammalian life to varying degrees, is amplified in people who find themselves on the 

autism spectrum, but they are not alone as today biological, psychic, and social systems are 

assaulted by unprecedented environmental stressors. People who have a diagnosis of autism 

require accommodation to optimize their abilities to navigate the complex and contradictory 

demands of modern society. Autism and the social systems that name it co-evolve symbolically 

and materially. 

Dis-ease is re-thought here not as endogenous pathology but as dis-ordered systems that 

impinge upon the optimization necessary for individuals to feel at ease. This conceptualization 

encourages interrogation of the multiple systems inputs that promote optimization or disorder 

and dis-ease. Physical, biological, psychological and social stress are folded into bodies and 

minds and can impinge upon life’s optimization. The idea of optimization as a modern strategy 

of government was delineated by Nikolas Rose in his monograph, The Politics of Life Itself 

(2007, p. 6). Rose explains that life is no longer thought only in terms of health and illness, but 

rather is governed also by interventions that seek to act in the present to secure the best futures 

possible for their subjects. Optimization technologies are not merely normalizing as they don’t 

seek benchmarks or limits. Optimization technologies take no universal form, but rather are 

constituted in relation to historical particularities. Optimization technologies are not free of 

power and can be deployed in ways that reinforce existing institutional complexes of knowledge, 

authority, and influence and that devalue the needs/desires of isolated individuals. However, 
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there are strategies that can be deployed to counter deployments of optimization in the service of 

consolidated power. 

The first strategy has been outlined in this paper. It entails tactical assaults against 

dominant paradigms that preclude analysis of multiple systems inputs into the experience of dis-

ease because of the hegemonic influence of disciplinary science, industry-friendly research 

funding priorities, and the politics of representation in the wider culture. This paper’s tactical 

assault against an autism normal science that reduces autism to inborn deficiencies has 

chronicled the evolution of a new paradigm of genomic instability that has the potential for 

instituting an open-systems model of autism and other dis-eases. While this new paradigm risks 

reducing environment to the womb, it need not necessarily follow this reductionistic trajectory. 

By pointing to an almost entirely overlooked environmental explanation for rising rates of 

autism, this paper has called attention to the effluents of our military-industrial complexes, 

particularly ionizing radiation, a particularly potent genotoxin whose freed and manufactured 

elemental forms have permeated the land, atmosphere and fresh water of the planet since 1946. 

In 2011, the Fukushima disaster blanketed the norther hemisphere with fallout, with particularly 

significant concentrations of iodine-131 and Cesium-134 detected in US west coast states. The 

NRC conversations about the fallout recorded and released through FOIA requests indicate 

experts were concerned about bioaccumulation of radioiodine in California milk because fallout 

from the Chernobyl disaster concentrated in dairy products were known to have caused thyroid 

irregularities and cancer in children exposed to Chernobyl fallout (US Nuclear Regulatory 

Commission, 2011).iv  The incoming California Kindergarten class of fall 2015 – spring 2016 

was reported as having a 17 percent year-over-year increase in autism diagnoses (Reese, 2016). 

This spike is approximately three times the year-over-year trend. Was Fukushima fallout 
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detected by the US Geological Survey responsible for this increase (see Wetherbee, Debey, 

Lehmann, and Gay, 2012)? The question could be studied empirically, but is unlikely to be 

because of the politicization of ionizing radiation and nearly every other toxin produced in 

excess by the military industrial complex (e.g., perchlorate). The evolving paradigm of genomic 

instability has the potential to reframe understanding of the human genome in relation to an 

environment that is cast increasingly as in crisis.  

The second strategy that can be deployed to counter deployments of optimization in the 

service of consolidated power in what Paul Rabinow (1996) has described as biosociality, a new 

form of social advocacy based in perceptions of shared biology, “biosociality.” Autistic 

biosociality is a complex and often antagonistic set of discourses united by a common advocacy 

for people labeled with autism and little else because the various discourses that make up this 

complex dispute the meanings and significance of autism for autistic people, their families, and 

society more generally (Nadesan, 2005). Despite these ambiguities and contradictory impulses, 

autistic biosociality is increasing in visibility, some of the expressions of which have been 

studied by Chloe Silverman (2013), among others. 

Autistic biosociality is fraught with tensions and unresolved ontological assumptions but 

the multiplicity of voices constituting this form of advocacy mitigate against the controlling 

research interests and agendas of powerful university and corporate actors who largely determine 

the disposition of autism research dollars. It is critically important that people diagnosed with 

autism and their families have more than a small role in shaping research trajectories and 

expenditures on autism to ensure that their needs and concerns are prioritized. Since this state of 

affairs has yet to be realized, I propose that efforts to understand and accommodate growing 
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diagnosis of autism more directly incorporate autistic stakeholders in decision making about 

funding allocations as well as public policy. 

 

Concluding Thoughts on Autistic Ontologies and the Open Genome 

The mechanistic ontology of atomism endures, but is losing ground to more dynamic and 

systemic models of human becoming. The evolving paradigm of genomic instability illustrates 

how anomalous scientific results have required a gestalt shift in thinking that requires us to 

consider how the genetic and epigenetic codes of life that participate in structuring our proteins 

are activated and silenced by environmental inputs. Although this paradigm is fundamentally less 

atomistic and mechanistic, it could reproduce these anachronistic ways of thinking in research 

that views environment overly microscopically and/or reduces environmental complexity. 

Biological bodies fold physical, biological, psychic and cultural/social elements, which leave 

traces encoded microscopically in DNA and protein synthesis processes and macroscopically as 

biological bodies contribute in the creation of their environments. Humans are perhaps unique in 

their capacities to reflect upon these processes, but human perceptions and interpretations are 

innately limited. Reductionism and mechanism are more readily modeled in human frameworks 

of understanding than connectivism and synergy. Indeed, I wonder whether parsimony is the 

enemy of complexity. 

Autism names a rupture in normativity and in that sense is socially constructed. This 

rupture in normativity is represented in many frameworks of understanding that attempt to 

understand perceived ruptures biologically, neurologically, psychologically, socially, etc. In the 

Kuhnian sense, paradigms of understanding evolve through the production of anomalous 

findings. This paper has chronicled how the anomalous findings generated from the search for 
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inborn first causes has led to a model of genomic becoming that has the potential to forefront 

connectivism and interdependence, for example in relation to the concepts of environmental 

genomics and the exposome. Our theoretical paradigms are inherently limited but the ability to 

think “environment-individual” relationships in nuanced ways offers, in my opinion, many more 

effective and democratic avenues for thinking autism, experiencing autism, studying autism, and 

treating autism. Autism research today is disproportionately focused on research that has no 

direct benefits on people diagnosed with autism or their families. People with autism have very 

little say in autism funding priorities. Environmental research is limited and findings have little-

to-no policy impacts. Scientists are prevented from raising concerns about studied pollutants 

fearing retaliation in the form of lost funding. This paper has argued that these research and 

policy implications derive ultimately from mechanistic, atomistic formulations of autism that fail 

to think seriously about “environment” thought physically, biologically, psychologically, and 

socially. 
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